Effect of human immunodeficiency virus gp120 glycoprotein on the association of the protein tyrosine kinase p56lck with CD4 in human T lymphocytes.
The human immunodeficiency virus binds to CD4+ T lymphocytes through the interaction of its envelope glycoprotein (gp120) with the CD4 molecule. The src-related protein tyrosine kinase p56lck is physically associated with CD4 and is co-immunoprecipitated by CD4 monoclonal antibody (mAb). Activators of protein kinase C (PKC) cause the dissociation of p56lck from CD4. Here we report that gp120 mAb immunoprecipitated the p56lck.CD4.gp120 complex after short term treatment (20 min) of human T lymphocytes with gp120. The p56lck that was associated with the CD4.gp120 complex was dissociated by activators of PKC. This effect was abolished by pretreatment of cells with PKC inhibitors. Thus the p56lck.CD4.gp120 immune complex immunoprecipitated by gp120 mAb behaves in a similar manner, with respect to PKC activation or inhibition, to the p56lck.CD4 complex immunoprecipitated by CD4 mAb. Short term treatment of cells with gp120, followed by gp120 mAb, resulted in an increase in the tyrosine kinase activity of p56lck associated with CD4. However, the amount of enzyme associated with CD4 remained unchanged. Long term treatment (20 h) of human T lymphocytes with gp120 resulted in the down-regulation of cell surface CD4 molecules. A parallel decrease in CD4-associated gp120 was also observed. In addition, gp120 caused the dissociation of p56lck and CD4. However, the dissociation of the p56lck from CD4 occurred at much faster rate than the down-regulation of surface CD4 molecules. Such mechanisms may account for the down-regulation of cell surface CD4 molecules and the depletion of functional CD4+ T lymphocytes which are characteristic of human immunodeficiency virus infections and acquired immune deficiency syndrome pathogenesis.